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FOREWORD 


oy  iJr.  J.  H  .  s.  McCullowj.'i,  Chief  Health  olf:  , 
*he  Province,  .ho  suhse^ueJtly  detld^R  Tl!!^ 
Medical  Inspector  of  the  Board  of  Health    fnr'thi 

loaned  to  the  Commission  of  Conservation   i  ' 

in  the  .vork  of  investigatioi     ""'''""''""   '"  ''^P^rate 

«^^  from  his  oj::\i:^  t^z;  tf^ 

matim,  maps,  and  drawings;    while   from    L    7 
Medical  Healtk   Officer,   ^:  oJZelZ  ^'^Z 
typhord  fever  ca.cs   which  jormcl  th.-  Z^l      I    i 
enquiry      The  molality  data'  were  lU  Z      W  li 
Mr.   John   Henderson,    City   Clerk    an  in  !     ^ 

logical  data  bu  Mr    J    H    r!  ,,     ^  "      "^''^''• 
J   ■        .  ,   r,  ^  ''•    ^'risdale,  Directiw         Fn^ 

ou,„/  Cave  creel.-  dMc,  in    Mccl,n,J,.J.  '" 

tmburg  «,  tindl,,  dane  by  Mr.   Ir   J    r,;J: 


111 


;^fis<i*^-^'*«ik-'j-j  if^vct^*  »«**ffff^- 


Sir: 


u:rTKR  OF  rKAx.sMis^.ox 

I  ,  Ottaiva,  April  Hi    ion 

to  whom  my  nermiml  fl.r,.,i.  ,       ,  -l.M.t., 

J  hniu.  ii     I  Kirn/ituj  mi  the  cnqmrii. 

1  have  the  honour  to  be.  Sir, 

Your  obedient  .servant, 

{iSigned)  ('has.  A.   I/odgett,s, 

Hon.  Clifford  Si/ton  -^'ledical  Adviser. 


Sir: 


LETTER  OF  APPROVAL 

nf  fu*  i      •    yP'^^^^  ^  ^^'e**  ^h%ch  occurred  ir  thr  oH,. 

of  Ottawa,  begrcning  January  1st,  191 1  "'*^ 

WehavethT"  '"  """''""^*  endorsation. 
*ye  /lave  the  honour  to  be.  Sir, 

your  obedient  servants 
(Signed)    Chas.  A.  Hodgetts,  MD 
fi.  n\  Bell,  M,B, 
O.  C.  Janes,  Colonel,  D.G.MS 
Hon.  Clifford  Si/ton,  ^"'''^'  ^^"J''''  PA.M.C. 

Chairman  of  the  Com  mission  nf  rr. 

Ottawa,  O^i  <^f  (conservation. 
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Ottawa  Typhoid  Fever 
Epidemic 


SUMMARV  STATEMENT  OF  THE  CAUSE  OF  THE  EPIDEMIC 

1  he  immediate  cause  of  the  typhoid  epidemic  which 
began  m  the  city  of  Ottawa.  Januaiy  1st/  Ifrnwls  he 
infection  of  the  water  .„pp,y  Uy  pointing  luerclm 
ing  mainly  from  the  south  shore  of  the  river  in  h. 
vicinity  of  Lazy  and  Nepean  bays  The  ; feet  on 
found  entrance  through  the  emergency  valve  at  1"er 
No.  1  whenever  opened,  and.  possiblv,  wal  sucked 
through  joints  in  the  intake,  the  old  aqueduct  haWnl 
ve;^y  improperly  been  used  as  a  sewer  frl  September 
1910,  to  the  middle  of  January,  1911  ^^Pt^^^^e^' 

places  to  th.  .    Z  r  ^'^^'^'"^  «^  th^  sballow 

places  to  the  bottom,  thus  diverting  the  currents  of 
polluting  matter  directly  towards  th.  .  ^"*'  "f 
current  which  passes  Pier  No   1  "''"    '""*^ 

an J^h  ^I ^^"  f  ^'^^  ^""y  ^"^  Nepean  bay  could 
and  should,  have  been  prevented 

The  outbreak  would  have  been  obviated  had  th^ 
hypochlonte  treatment  been  installed  forfhtith  afte^ 
',9,0  "'""""  '^  ^''-  "»-"•  °"  October  fifth! 

waldue:  ""™"'"  °'  '''  "'''"''•"''  """  ">'  B-'  -eek 


^ommissio 


n 


valve  J: ^lu'tj^^i^'r^'  ^^  *^^^~-^ 

renewed  the  infection  ""^  ^^*^^'  ^^^^ 

stele^t' wf;r^^^^  fr ^^'-ite  to  effectual,, 

22nd.  "PP'^  ""*''  °n  «r  about  February 

(3)  To  contact  with  persons  i„  of  the  disease. 
(4    To  preventable  unsanita^^  conditions. 
5;  To  defective  plumbing. 

April  4th.  advisintthT.  ,1  ^^""'''"P  'h"  Mayor,  on 

kept  do.ed.     (See'CUrX)"*™'^^  ™''^  ^'"»"''  ^» 

INTRODUCTORY  REMARKS 

n.eI^„r;L"D°l?oL'tf  c"  1 '"'  "''*^^'  «-™- 
south  shore  of  ZoHal  "■  f  ''"""^■'  ™  ">» 

Kideau  river  and  iflrn  f  "'  "'*  ■'™<^«''"  »'  'he 
Ontario.  The  e"  tilld  ^  "  ""J'"'  '-  ""^  ?■•""■>«  of 
and  90,000  ^  Population  is  between  83.000 

above  the  Can^dfan  ^S^' A';,:tTT  "!  "  P™"' 
pendix  I).  The  „,„.  V  """"^  bridge  sec  An. 
gallons  daily.  ""''"'  oonsnmption  is  ,6,«OO.Oo'i 

of  which  are  situled  : '  7  '"*'  """"'"PoliHes.  all 
the  exception  oi  he  ,own  „  'IT"  "''  P"'"™'  '""> 
province  of  Quebec  ^  ""•  "'''''^''  '"  '■>  'he 


..Mife' 


9jJ_±_y^_±_T^J^J^oJd_Ep  id  e  mi  c 

LIST  OF  TOWNS  SHOWING  POPULATION  AND  mSTA.CE  FROM 

OTTAWA 


Mattawa 

Pembroke 

Renfrew* 

Carleion  Placef. 

Almontef 

Arnprior 

Aylmer 


Estimated 
Population 


2,000 
5,000 
4,000 
4.000 
3,000 
3,500 
2,300 


"'^ 

— 

= 

Dl  ,  i A\CK 

FKU.M 

Ottawa 







l')5 

mi 

es 

10,S 

' 

5.S 

• 

6,5 

a 

55 

" 

(J 

" 

Otta^"  ''"  S°""-'^-«  '■iver:ci«ht  miles  fromlt;  7.,n,.-„  .v,th  the 
thefS"Ja'''"^'^^'''''''-'^"-*-™^>—  -'-  from  >,  ■  ,.„,:.„  ^..^ 
OttaS"  "'"  M-sissi;.pi  rivcT,  ei.iu.on  miles  from  it.  j„n.ti„n  w.th  the 

Some  of  these  town.s  are  a  considerable  clishuue  from 
Ottawa  and  the  natural  conditions  of  hike  ..nd  rar.ids 
are  particularly  favourable  for  the  destruc,.o„  oi  nu.ch 
of  the  polluting  matter  before  the  waters  of  ,|.e  river 

reach    lake    Dcschenes     wlnV-I,    ;.  . 

l^t.^,i.ne^es.    ^iiieh    is    some    Iweiifv  seven 

Tht  tf:  ""'  ^'  ""  ''"'-'''  ''^''  "^  ^-"^>-^^-  or 
In  addition  to  the  above-mentioned  sources  of  sewage 
pollution,  there  is  a  considerable  and  growing  uopuh- 
tion  on  both  shores  of  the  Ottawa  river,  for  .'disLnce 
ot  five  cr  SIX  miles  above  the  intake.     Thi.  ..onulation 
must  be  consider.         bein,  a  menace  to  thi  ,!urity  " 
the  ..ters  of  the  (        .a  river,  particularly  at  the  time 
Of  the  sprinn:   freshets   and   after  each  l.cavv  rainfall 
when  pollution  of  both  animal  and  human"  origin  is 
washed  into  it.  ^ 


^y_<_ojl  '  e  r  V  at  ion 
THE  REPOIIT 

tinued  with  ,.  va  y,„"  I  Iv  c  ""7'  ""'■  "»''  '^°''- 

.HH,.  when  U,e  J^^l^"::^^  """'  ^-ch 

to  havo  l,oen  ,Lra  ll?„   ^  ■'easonaWj-  be  considemd 
wort:  included"'  '       '""""«  "-^  'P'^-aic     The 

(a)  An   cpidemioloiric  stnHv  ,.p     n 
...ween  .,a„„,^  I.t^and   M  roh   m.rTo,r™™« 
the  table  on  page  5.  '   ^^^^'  »«  per 

had'LenTelJlnL""'^'  "'  "''  "^^"'-^  -•-  case, 

O.t.^rr'Xrrinl.r™"'-   ^-^  "'  '-e 
town  of  Aylmer  '"'"'''  '°'  ""''  '"''"Ang,  the 

W  A  study  of  the  milk  supply. 

(f)  An  enquio- into  the  sewerage  system. 

operation  of  the  '•ernerge.-.oy  valfe  "  !^.  /"^  "" 
'atter  point,  as  well  as  of'^.he  old  :I,u;ducr  "'  ""* 
infilled  ho^sr'""""  "'  "■'  P'""""-?  -  3ome  of  the 
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V. 


Otja   u,  a     T  y  p  h  o  i  d      E  pi  d  e   m   i  c 

(i)  A  study  of  meteorological  and  other  dinuitic  ron- 
ditions  as  well  as  other  ,„inor  matters  whi-.h  -viil  re-  eive 
notice  m  the  report. 

INCIDENCE  OF  CASES  OF  TYPHOID 
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DIXICMHKK,  1  Mo 

I. 


15  16  i; 
I 


lxi|i; 


:o  ->i  12',  2} 

I  i  li  ^ 


Deibmher  Total,   10 


2-lJ25  _'f,  2  7  in  2' 


nut 


1st  Wkkk 


11   2    if   4 
"21  "2 1  "31   4 


JAXUAKY,   IMI 

2ni>  Wrek  luT.  vV'k»»  . 


I  r-|— .--     ,  ■'»"    "K=^  4rH    \Vr.-!k 


31 


5th  Week 


30  31     1 1   2;   i'  4    5'   hi   7J  8;  <>]w  II 


18    934  17'l7  17 
I     (      I 
119' 


'0  li,, 

Jamarv  Total,  3.S2 

FKBRUAkV.    I 'ill 
fii  1  Week  >„  Week 

I 


HI 


1021     6|Iftl82J12 


118-  ,,4 

FEBRrARY  Total,  454 


ij  n  14  I5;ift'i7  ixji.j202i  22 

'•t  1514  20:12  IJj2du|lrIftj[o 


TH  Week 
23  24  25 
13  !J  10 
94 


MARCH,   mil 

9iH  WgEK  lOiH  Week 


26  27  28!    1^    2!   3|   4 

15,16  12  Islnj'sjl' 

79 


5]    (>;    7     8     9  10  11 
3i    -I    ■"     7     2     2'~1 


llTH  Week 

ill'' 
12j^!u  15  16  17,18 

i'  2|  i~i        f 

I      I 


25 


March  Total,  65 
Total  Number  of  Cases  Ja.nuarv  1st  to  March   18th,   901. 

On  March  the  11th.  shortly  after  the  enquiry  began, 
It  was  found  that  certain  unsanitary  condition^  ^.xisted 
in  respect  to  the  disposal  of  t-phoid  excreta  in  some  of 
the  homes,  which  were  a  direct  menace  to  the  other 
inmates  .-.s  well  as  to  residents  in  the  immediate  neigh- 

5 


nc^        w^ 


*  ^.i„.  i^3*  •>! 


^>^■ 


Health  OffieeT:  the  dtvarrr/'T  '^  ^'^  ''^"^•^'^' 
ship.  Mayor  Hopewell^^e'rlenZ";'  !°  "'^  '^«^- 
attention  of  the  authorities  to^hp  \  '^"■""''"^'  ^'^^ 

precautionary  m.as^^re'    >Tinr  I  1     /^f "'  ""'""^^^'^^  ^°'- 

Similarly  on  Mard  Tan,  7^'    t'^**'''  '"  ^^'^  '''^^P^^t- 
ff.«  r.     "".  "  '^">-  "Jeir  attent  on  was  dr      i  »« 

the    conditions    in    and    around    Cave    creek        (\ 
Appendix  III),  creek.       (bee 

The  list  of  cases  as  contai'npJ   in   .i      r.     • 
Co„„„„„i..„l,|e  I)i»e.,,,..»  o7  hX  ",|,  o/''^';'"  ,?' 
loaned  I,,  Dr.  K.  ,.„,  furnl  L    J  e     "a  "?  '" 

Additions  ,vcr<.  made  l„  tl.i.  v.  ,  ,  .  '"  "■"*»■ 

the  E:ner,ency  and  U  J'  W,  T  H  "-l^  ^^f '^^"^ 
daily  reports  of  the  insne  .r  "  ':'"*^  ^'*"''  »''"■"  the 
enquiry      The  ton  I      '     /        '""'""^  *''^  <l<>rn.cihary 

.o  removal.  death/oV  otll:  VZT^' 7v'^^  *"^"  "^'"^ 
fore,  is   l.ased   unon  .?.;  '  h.s  report,  there- 

cent,  or  .h:aZ:i'i„';:r:f;::;v3''-'-"™r ' 

nund,er.    i)ol     ,dl    ,1,-   , "'   '■^>*-- -"lA   ii|)on   this 

re,K,rt  are  l,a;ed       ""'"''■"''"■""»   "-toi..e.l    in    the 

<urn,"of,'''l"'",  'r'""''!'^^"'"'"''  "f  "-^  "'-'"•■lily  re- 
lurns  of   tvr)hoid   tev^r      f   i^.   :  -i  i  •' 

year,  for  anv  lensti.v  ,,eri™|      To'    ''■"/'■'"•  '" 

Register  of -.he  Me,iic         tlth  oT  'T'^"     "  "'' 

lOOO  and  ,9,0.  „,.  a.  roli.ll:!'^^^"    Uv  T  -m" 

De^'I^S  %^"'7'--.-^  Oe.,„.e.'^:-  ^>  ■,;,^"'^: 
x^ecemDer.    10;     total.    ,>«.      Po,-    inirt-      r 

roi     i.iju:     January,    o; 


i*'^^"<3' 


Fel.ruary,  9;  Mnrth.  H;  April,  I:  Mav,  1;  Junr.  |- 
July.  I:  An^Mist.  l.'J;  S-pU-mlKr.  7;'  October,  .5; 
iNovemhcr.  IS;    Decniil.er.  5;    total.  HO. 

Il  is  .|uite  eviclcit  H,a.  Iliost.  fi^r„r(.s  arc  not  as  coin- 
plete  us  the  mortality  returns  l.y  months  for  the  decade 
1901    to    1910    inclusive,    reported    l,v    the    UcL'istrar 
General   of  Ontario,   which   are   herewith   suhmitfed. 
Ihey  show  that  the  disease  has  been  almost  a  const.mt 
factor  m  the  mortality  returns  oF  the  city.    li  is  probable 
some  of  the  deaths  rc^ristered  with  the'citv  Clerk  were 
those  of  non-residents  who  may  have  sou^'h't  the  nursing 
advantages  afforded'     -  one  or  other  of  the  three  .reneral 
hosiptals;    and  again,  lesidents  of  the  city  may  have 
died  after  contracting  the  disease  elsewh'ere  than  in 
Ottawa.     These  are  contingencies  which   happen   in 
every  large  city,  and  Ottawa  is  no  excei)tion. 

TYPHOID  FEVER  MORTALITY  IN  OTTAWA  FOR  THE  DECADE 

1901  TO  1910 


-"-1  i!!L  l!^L.  _^;^  ^^  J^  July  l^n^^O^  No^li^Tot;! 


1901 
1W2 
1 9()J 
1904 
1905 
190f) 
1907 
1908 
1900 
1910 


2 
1 
1 

! 

3 

1 
1 


4 
4 

2 

,? 
1 
"> 

I 
1 
5 
3 


4 
I 
5 
I 
7 
6 
6 


Tutal   14   13   10   10 


12 


15 


29   35   27   22   200 


13 

V> 
I 

I 

14 
25 
3H 
25 
23 
24 


The  maxmum  number  of  deaths  occurred  in  the 
year  1907.  the  minimum  in  1903,  while  the  average  for 
the  decade  was  20. 


WM  TO  1910  "«»«-/iuB 


Yeak 


I'K.VTIIS 


10')  J., 

iw.r 

1904.. 

1905 

1906. 

1907.. 

190.S*. 

190'>«. 

1910*. 


.  1 

2 

7 

ft 

9 

8 

S  . 

I 


OI'L- 

LATION 

!.J 

,9,<.5 

14 

„?77 

14 

.517 

IS 

'M.J 

15, 

...'9 

15. 

6  54 

1 6, ()_>() 

!'■>, 

H') 

1'',. 

200 

lft,«OS 

OCCURRENCE  A,D  EXIE.T  Or  THE  00rSRE« 

1»I0.   ,l„.r..   were    .;';.,....    '   ""■   ""':"l'"f ')o-e,„l,or. 
He 

sec 
twen  I 
that 

oalemtar  w..<.k»  l„,i.,K  a,  follows  '' 


.  vi...  one  ;„  .  ''":!"'l'';r»."'".'  "--  »-e 


on  the 


lie  cases   by 


Oj  t  awn      T  y  p  hold      E  p  ,   „• 

CASES  OF  TYPHOID 


e  m   I  c 


Dati; 

Wkek 

January 

I  t.) 

7 .  ,  , 

First          i 

s  •• 

14 

Si'cund     ; 

15  " 

21      . 

Third        i 

2  " 

2«.  .  . 

F'ourth      ; 

-">  ••   Fel, 

4...,l 

Fiffii 

Fehruar) 

•  5  ■• 

n       i 

Si.xth         1 

12   " 

1,S....| 

Sevcnt  h    ' 

19   " 

25  . . .: 

Kijjhth      i 

26  "  Mar. 

4 

Xint  li        ' 

March 

5   " 

11        J 

Tenth 

12  " 

18... . 

F^le\ontli 

No  op  Casks  Rkpohtkd 


Jl 

70 

lU. 

Ill 

11') 

IIS 

114 

'H 

79 

2> 

4 

There  was  thu.s  a  f.fal  of  <)()1  cases.  The  imUlvurv  cf 
these  eases  by  days  is  shown  in  the  tal.le  „n  i.aire  .5 
and  their  ^'eo^rraplnVal  distribution  is  shown  on  the 
spot  map,  Ap[)en(iix  I. 

aa.s.sitying  the  cases  hy  .se.v.  there  were  il2  males 
and  47!)  females,  the  a^es  ranyinj.  from  .'J  to  7.>  years. 
(See  (hafrram  facinj.  paj^e  It.)  I„  this  ajre  .roup",  per- 
^  MS  sh..w.ng  the  fjreatest  su.sceptil.ility  to  fvphoid  in- 
lection,  viz.,  those  from  1.5  to  .So  yoars,  furnished  47 
per  eent.  of  the  eases.  The  F,ercentaf,a.  of  cases  amon^ 
persons  under  15  years  of  a^e  was  HiiA  per  cent. 

Gronpin^r  the  cases  by  phices  ot  birth,  thev  were 
divided  as  follows:  Canadian,  .3.54:  Knj,dish,  ^211- 
Irish,  3.5;  Scotch,  ^24;  Cerman,  ^24:  I'nited  States  of 
America,  17;  Italy,  15;  Sweden,  4;  Poland,  .'J;  Den- 
mark ^2;  Ilussia,  1;  and  Hebrews  (place  of  birth  un- 
noted), 11. 
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-v„  r^s*^ 


^'  o  m  m  i  s  s  i  o  n     of    r  n  ^ 

%  o(;ii[)ation,  thev  were  (rrnn.wl         c  ^^ 
dents     '{fJl-      I  /      *^*^  ^'^""P^d  as  follows:     stu- 

and  others.  147.  "' '>f^e.   i  >,   housewives 

ea':/;r;;r;:;::e;;:::\:™.™-.---..o.e,,,-„ 

•here  wore  tlurly-fi^e  .Zs  '"  ""'  '""''""o" 

rale  of  .5.7  per  loo     11,  ,  J    ''  """'"  "  ''ealh 

under  .re^'ou.;  !„,■!    V'^  "^^^  -»-  "e,.  „n, 
since,  tl,eaetu,il  m.-rhlifv  „.,  have  !«»„  reported 

deati,,  occurred   TI^^^'TT'^^^^-    "'''^'^ 
February,  and  (ifU., ' i^  M^rd,         ^■""""'  *""'^  '" 

;or  .,v,.„oi„ "  ;;r't:s  :■'■;.""*'■  ;r""'^"' 

Gatineau  Point    i-  ,„.,        ".**'"e,   «,     \\esll„,ro.    2; 
field,  aid  S,  Jo.,e;hd';tL"  """""'•  "•'"'"'   ^^■"''- 

DIAGNOSES  OF  CASES 

The  „,any  ZZZt      »'     V"  "™"'"'  "'ernselves  of 

by  biood'orX';:,;:;::'"^"'- '"  ^""-^  "-'-gno.se. 
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-  -r-i  Vli*;--jr^ri-y»;i'*.'  •lll'i 


.f.i.  .:„.,,* 


^*M 


-.-KVt-ri'' 


.At'iC 


•Jiii^     t.'^fH^: 


'ff-^' 


nti""-.  f'*.'. 


■  -^V , 


■'.'''•',-fl 


^^.%^.'Mim^'^'-is 


'\l}!m'. 


a%ii:  '  1: 


■-?.-C3.iC^ 


^  J  ^  g   w  (I T  y  p  h  o  i  d      E  p 


i  d 


f   m  I  c 


OTTAWA 

RIVER 

WATER 


WATER  SUPPLIES  OF  OTFAWA  AND  HULL 

The  source  of  water  supply  for  the  eities  of 

Of  awa  river.  The  points  fro.n  which  water  s  taken 
are  shown  in  Appendix  I.  The  intakes  of  Ottawa  ami 
Hull  are  both  situated  on  the  (^uel.ec  side  in  the  main 
current  of  the  Ottawa  river.  a.;,l  therefore  are  alike 
exposed  to  any  contamination  which  might  he  carried 
down  from  the  Aylmer  sewer  outfall.  The  Hull  int-ike 
IS  more  exposed  to  contamination  from  surface  drain- 
age from  the  Quebec  sid?  of  the  river. 

Having  in  mind  the  relative  position  of  the  water 
mtakes  of  the  cities  of  Ottawa  and  Hull,  what  were  the 
promment  points  for  consideration.?     Here  were  two 
municipalities   taking  water  from   the  same   river,  at 
different  points  in  the  same  current.    The  v    ter  intakes 
were  about  3,000  feet  apart,  and  the  possib.  .des  of  sur- 
face contamination  were  greater  in  the  case  of  Hull  than 
m  that  of  Ottawa.     Both  sources  were  possible  of  con- 
tammation   from   the  sewage  of  Aylmer.  and  yet  en- 
quiries made  in  Hull  educed  the  fact  that  that  city  was 
not  suffering   from   an    epidemic   of  typhoid  fever  - 
indeed  it  was  comparatively  free  from  the  disease.    ' 

Had  there  been  typhoid  contamination  of  the  waters 
of  the  Ottawa  in  the  main  north  current,  it  was  only  to 
be  supposed  that  its  effects  would  have  been  shown  in 
the  morbidity  of  both  cities,  but  this  was  found  not  to 
be  the  case.  Hull  was  practically  free  from  typhoid 
fever  while  it  was  epidemic  in  C^ttawa.  Some  years  ago 
when  the  water  supply  of  Hull  became  contaminated 
through  a  break  m  the  water  intake  lying  in  the  sewage 

n 


'm^^k 


C  0  m  m  t  s  i,  i  „  ,1    o  y    ^,  ^  ^ 


•1  e  r  V  a  I 


polluted  Urewerv  creek    fhoro,....  •■      . 

while  Ottawa  ,™X  '  "■"■^"'""'°  n'.Jem.cin  II 

Anoiher  point  in  regar,!  to  ll,e  two  water  ,v,tf 
.  of  .nerest :   the  n,e,h,„J  „f  ,,„„,,,i„g  j,  ,°Xr'^l 
he  water  wa,  drawn  in  „ucked  in;,  not  forced  in   a 
Iherelore  the  pre,,ure  on   the  intake    ,  ie  wi     fr 
w.th„„t  ,nwar<l:   a  fa.t  whieh  allows  o    t he  no,  il 
of  contaminated  li,,uid  matter  l,ei„«  snck^d  Tit 
jomt  ,n  the  mlake.  even  in  n.inule  nSantitie      1  'v, 
however,  to  poNnte  a  water  ,u,,piy      V.'a  r'ho  I 
for  a  considerahle  distance  .^ llonC^W^JH 
properly,  placed  in  running  water,  which  ci.i.er  il 

lek  thrt"h'"or"-  ''■'■"' "' """  '■'» '"  «-- 

Appendix    I    indicate,  the  point   where  sewa»e  ,li 
ohar^^  mto  B^^wery  creek  in  tie  case  of  iL^Z    I 

.Hea,ned„ct,thi::iz-:nx:-=-::: 

general  system,    (hee  Appent   x  I).     The  .inmftt,-  fK 

ob,amedwa.ahou.half!/mi,,i„n,:,.nonrp  'd  '^™; 
water  was  reportcl  to  the  Kn„ineer  as  being  perf  -tW 
pure,   and    therefore   it   wa.   not   treated   with   hypo!^ 
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Typhoid  excreta 


as  seen  «  the  back  of  a  Creijhton  St,  hous 


Where  typhoid  excreta  was  found  i„  ,he  rear  of 


a  Crenhton  St.  house. 


•i*^s 


iHlliilHiil    HI'i  IIHII    I    III      I'H llilH  II  HI  IIWH 


Ottawa     T  y  p  h  aid     E  p  %  d  •  m  % 


chbrite.  However  an  inspection  wm  made  on  March 
81st  by  Dp.  Hodgctts,  Col.  C.  Jones,  and  Major  L. 
Drum.  Samples  were  taken  and  the  laboratory 
findings  indicated  that  there  was  contamination  A 
communication  was  then  sent  to  Mr.  Ker,  City  Engi- 
neer, recommending  that  the  water  be  treated,  and,  on 
April  5th,  this  plant  was  shut  down  by  his  order. 

It  is  possible  that  for  some  weekis  past  a  partial 
sterilization  of  water  from  this  source  has  been 
secured,  by  reason  of  the  excess  of  hypochlorite 
which  has  been  p  esent  in  the  general  city  supply. 

BACTKRIOLOOICAL  ARAITSXS  OF  SAMPLBS  OF  WATER  TAKXR 
FROM  TAP  AT  OTTAWA  KA8T  I^THP  HODSB 


Date 


Rb;»jlt  of  Analysis 


I 


Remarks 


March  31.. 
April*.... 


Bacillus  colon  found  in  10  c.c . 
Bacillus  colon  found  in  20  c.c . 


iWater  contaminated 
with  intestinal  or- 
ganisms. 

Water  contaminated 
with  intestinal  or- 
ganisms. 


SBWAOB  DISPOSAL  OF  OTTAWA  AHD  HULL 

The  sewage  of  the  city  of  Ottawa  is  discharged  either 
into  the  Ottawa  or  the  Rideau  rivers  at  eleven  different 
outlets.  That  discharged  into  the  Rideau  river  at  the 
point  indicated  in  Appendix  I  undergoes  but  partial  treat- 
ment by  being  passed  through  a  septic  tank.  The  re- 
maining ten  outlets  discharge  their  sewage  in  a  crude 
or  untreated  stale  at  points  where  there  is  no  possibility 
of  the  same  polluting  the  water  supply. 

The  sewage  of  the  city  of  Hull  is  also  discharged  into 
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NORTH 
SHORE 


Commission    of    C'on^trvntio 

the  Offnwa  river  af   Brewery  creek  at  points  reriiol 
from  the  water  intake  of  either  eity.    (See  Appendix  1, 

LOCAL  POLLUTION  OP  OTTAWA  RIVEt; 
Tlie  saiiilary  survey  of  the  north  shore  mad 
hy  Dr.  It.  \V.  |J«.t'  and  .lajor  L.  Drum  re 
veaU'd  hut  htlk'  (htn-rer,  apan  iron  the  jmlhition  arisin] 
from  I  he  Avhiier  ,se\vera<,'e  .system  vvhieli  will  l)e  an  eve 
inereasinj;  menace  lo  hoth  Ottawa  and  Hull,  with  thi 
intakes  situated  as  they  are  at  present. 

The  faet  that  little  pollution  of  any  kind  finds  it 
way  into  the  river  in  the  district  between  Hull  ant 
Aylmer,  is  largely  due  to  the  faet  that  the  inhabitant: 
look  to  it  as  I  heir  source  of  water  sup|»ly  and  not  t( 
wells,  henc<  ,cy  are  the  more  careful  to  prevent  pollu 
tion.  So  \onir  as  these  conditions  exist,  the  possibility 
of  any  .serious  |)ollution  is  removed. 

A  sanitary  survey  of  the  south  shore  was 
made  by  Major  Drum  and  Dr.  Ilodgetts  be- 
ginning at  Pier  \o.  1.  There  is  a  general  shore  pollu- 
tion which  is  less  in  wnter  than  at  any  other  time  ir 
the  year.  The  [)olluiion  has  Ijcen,  however,  yearlv 
becoming  greater,  owing  to  the  suburban  growth  of  the 
city  westward. 

We  found  discharging  into  Nepean  bay,  at  the  point 
indicated  in  Appendix  I  a  considerable  amount  of  sewage 
which  runs  through  a  culvert  under  the  tracks  of  the 
Canadian  Pacific  railway.  This  evidently  drains  that 
portion  of  the  Company's  prof)erty  lying  between  the 
line  of  the  Wellington  street  sewer  and  the  river,  with 
the  exception  of  the  round-hou.se  which  has  only 
recently  been  connected  up  with  the  sewerage  system. 
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Ottawa     Typhoid      E  p  i  d 

At  the  time  of  this  inspection,  the  [)rivies  situated  on  the 
Company's  property  over  a  pool  lying  between  the 
tracks,  were  out  of  use  and  the  jmol  was  being  filled  in. 

Continuing  in  a  westerly  direction,  the  surface  drain- 
age east  of  Bay  view  road  and  north  of  the  C.P.R. 
tracks,  is  into  Nepean  bay.  In  that  area  there  are 
located,  close  to  the  shore  a  large  stable,  a  mill,  and 
several  houses,  all  of  which  are  without  sewer  connec- 
tion, and  the  pollution  at  this  point  must  be  considerable. 

Further  westward  is  Lazy  bay  into  which  Cave 
creek  discharges.  In  addition  to  the  surface  washings 
from  yards,  stables  and  streets,  which  must  find  its 
way  into  either  the  b:iy  or  the  creek,  we  found  located 
on,  or  discharging  into  the  creek  l^O  privies,  as  shown  in 
Appendix  V.  An  idea  of  how  some  of  these  privies  are 
located  directly  uj)on  the  creek  may  be  obtained  from 
the  illustrations  facing  pages  6  and  1.5.  In  some  instances, 
we  found  the  houses  built  so  that  the  back  portions 
were  directly  over  the  creek,  to  permit  of  the  construc- 
tion of  indoor  conveniences.  From  Mechanicsville  west 
to  Britannia-on-the-Bay.  contamination  comes  from 
surface  washings,  but  at  the  latter  point,  which  is  the 
summer  residence  of  many  hundreds  of  people,  and 
the  daily  resort  of  large  numbers  of  visitors,  the  provi- 
sions for  treatment  of  human  excreta  are  not  such  as  to 
obviate  the  pollution  of  the  waters  of  the  Ottawa  at  this 
point. 

The  laboratory  report  on  specimens  of  water  taken 
from  Nepean  bay  and  Lazy  bay  indicate  the  presence 
of  bacteria  of  intestinal  origin. 
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BACTERIOLOGICAL  ANALYSES  OF  SAMPLES  OF  WATER  TAKEN 
FROM  NEPEAN  BAY  AND  LAZY  BAY 


Pop- "-  From 
Wh     ..Takin 


Datk  IRksult  of  Analyses 


Hole   in   the   ucFel).    SiBacillus    Colon    in    5  Water  hadlv  con 


Remarks 


in    Nepcan   bay 
near  Pier  No.  1.. 


c.c.  -Many  fluores- 
cent liquifying  or- 
ganisms noted 


Lazy  bay Feb.  1 1 


tair.inated  with 
intestinal  or- 
ganisms, and 
organisms  indi- 
cating surfa.L' 
draina'/c. 


Bacillus  Colon  found, Cont  aminat  ed 

in  10  c.c I  v\itli     intestinal 

I  organisms. 


is  chiefly  fur- 
1)V    careful 


FOOD  SUPPLY 

?I?f;5.v  ^  '"'  '''i'*^  supply  of  tlio  - 

Mii.k  ni.shcd    hy    otic    company 

i.NFtcTio.<    inspection  of  its  own.  supple      ..jis  that  of  (he 

city  Hoard  of  Heallli.      It  is  gathered  from  dairy  farms 

situated  in  the  jjrovinces  of  Ontario  and  (Quebec-,  chiefly 

however,  in  the  former  province. 

In  most  cases  the  milk  is  mixed,  a  fact  which  greatly 
favours  the  dissemination  of  any  infection  that  may 
have  taken  place.  In  the  case  of  the  com|.any.  this 
danger  is  guarded  against  hy  the  efficient  pasteuriza- 
tion of  the  milk;  a  process  which,  nuiterially  lessens  the 
chances  of  the  milk  Ijcing  a  cause  of  ty[)hoi(l  infection. 
Yet  i!  must  he  remembered.  f)asteurization  does  not 
destroy  the  toxins  generated  in  any  milk  that  may  be 
infected. 
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View  of  plumbing  in  living  room  of  a  St.  Patrick  St    house 
The  tub  was  used  to  collect  slops  from  the  sink 
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An  ins[)e(tion  of  the  premises  of  the  individual  milk 
vendors  sho..ed  that  the  precautions  ^renerallv  taken 
in  the  sioYUMr  of  the  milk  were  only  fair;  uiid  in  the 
cleanin<r  of  the  cans  and  hollli-s,  jhere  was  room  for 
considerable  improvement.  A  dark,  under^rround, 
badly  li<rhted,  unventilated  cellar,  wilhouL  eUher  a 
wooden  or  concrete  floor,  with  an  open  drain  coimeeting 
therewi  I:,  certainly  does  nol  make  an  ideal  dairv. 

About  seventy  to  seventy-five  per  cent,  of  the  milk 
supply  of  Ottawa  is  dislribuled  from  the  depot  .)f  one 
company,  and  all  the  nu'lk  supplied  by  this  companv  is 
pasteurized,  whether  distributed  in  bulk,  or  in  bottles, 
to  hotels,  restaurants,  or  houses.  'J'he  certified  milk 
sold  in  the  city  is  the  product  of  one  dairy,  and  is 
bottled  at  the  farm. 

It  was  ,iMid  that  the  milk  supplied  io  the  infected 
persons  was  about  in  the  proportion  to  the  ofnoral  dis- 
tribution. seventy-(me  per  cent,  usir-r  the^omi^any's 
milk,  and  twenty-nine  |)er  cent,  the  milk  of  other 
vendors,  or  that  of  their  own  cows. 

In  this  connection  it  may  be  noted  that  proper  steri- 
lization of  milk  vessels  of  all  kinds,  and  the  efHcient 
pasteurizin<r  of  miik.  may  prove  somewhat  of  a  safe- 
guard when  an  oulbreak  of  typhoid  fever  occurs  which 
has  been  caused  solely  by  wa  er  infection;  Un-  if  the 
infectious  bacteria  find  liieir  way  into  the  milk  from 
the  washinj,^  out  o<"  cans  and  utensils,  they  may  so 
multiply  as  to  cause  he  milk  to  be  a  source  of  great  r 
danger  than  the  water  it.self. 

Another  danger  is  that  of  the  possibility  of  the  milk 
becoming  infected  if  Ihose  handling  it  are  either  them- 
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selves  suffer  ng  fn),„  typhoid  fever  of  a  mild  type  and 
are  earners,  or,  by  reason  of  their  careless  contact  with 
persons  suffering  from  ty,,hoi<l  fever,  may  thus  convey 
he  infection  1^  the  milk.  It  is  therefore  considered 
that  these  possible  channels  of  infection  should  be 
earelully  controlled  by  the  Medical  Health  Officer. 

ipAV|]^*DrT'  ,    V'^  "^f""  '"  reference  to  these  articles  of 
ffi\*c.    ■  ^"^^'  *''^  '^'f^''-  l>^ing  chiefly  celery  and  lettuce, 
were  such  as  to  make  it  evident  that  they  may 
be  excluded  as  possible  causes  of  the  epidemic. 

I^Xlfish       '^^^  ''™''"  P'''^P"'"tion  of  cases  where  oysters 
or  other  shell  fish  had  been  eaten,  either  raw 
or  cooked,  also  excludes  this  class  of  food  supply  as  a 
factor  to  be  considered. 


ICE 
SUPPLY 


BAKERY 
AND  OTHER 
FOOD 
SUPPLIES 


As  the  season  of  the  year  was  not  one  in 
which  there  was  a  general  consumption  of 
this  domestic  commodity,  it  does  not  require  considera- 
tion as  a  possible  cause  of  the  epidemic. 

The  food  supplies  of  the  city  are  handled 
f>retty  much  in  the  same  manner  all  the  year 
round,   but    the   conditions   surrounding   the 
preparation  and  distribution  of  them  are  complex    as 
they  pass  through  many  persons'  hands  before  reach'inff 
the  consumer.    It  is  therefore  more  than  probable  that 
food  supplies  jilayed  some  part  in  the  spread  of  infec- 
tion after  the  epidemic  had  started.     Apart  from  this 
as  a  possible  means  for  secondary  infection,  there  is 
nothing  unusual  to  note,  and  it  can  be  excluded  as  a 
primary  factor  in  the  case. 
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SANITARY  CONDITIONS 

The  general  sanitary  conditions  of  the  promises  where 
tyf)hoi(l  occurred  were  reported  upon  hy  the  inspectors. 
Where  they  were  reported  as  l)a.l,  a  personal  inspection 
was  suhse  juently  made  l>y  Dr.  Hod^r.-its  in  company 
with  cither  Col.  Carlton   Jones  or  Major  Drum. 

In  view  of  the  disgraceful  condifi(ms  disclosed  by  the 
investigation,  a  lelter  rAf)pendix  11)  was  sent  to  the 
Mayor  on  xMarch  11th,  informing  him  that  immediate 
action  by  the  Board  of  Health  was  retpiired. 

That  there  was  an  unusually  large  number  of  privy 
pits  within  the  city  limits  was  a  well  known  lacl:  but 
to  find  many  of  such  a  primitive  character  and  kept  in 
such  a  disgracefully  unsanitary  condition  was  some- 
thing for  which  one  was  not  prepared.  Indeed  it  was 
difhcjdt  to  believe  it  possible  that  within  ||,e  city 
limits,  such  disgusting  practices  could  be  [)ermilted. 

As  will  be  seen  from  the  accompanying  illustrations 
—taken  exclusively  from  ty|)h()id  "  fever  infected 
houses,— human  excreta  were  to  be  found  scattered 
about  upon  the  groun.l.  without  unJergoing  previous 
disinfection,  thus  becoming  a  menace  to  many.  The 
only  fortunate  feature  is  the  fact  that  it  was  wintry 
weather,  and  fly  season  had  not  arrived,  otherwise  sec- 
ondary infection  from  this  source  would  have  been  a 
marked    factor. 

The  illustrations  portray  the  actual  conditions  at  the 
time  of  the  personal  inspection.  'J^hey  are  not  given  as 
indicating  a  factor  in  the  cause  of  the  outbreak  but 
simply  to  show,  as  well  as  illustrations  c;'n,  the  unsani- 
tary conditions  of  some  typhoid  fever  jjremises. 
IVrany  other  similar  examples  could  be  added  but  the 
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L^lLZJUJ^^i^o  n     of    Conj,  TV  a  lion 
few  sufFic-,.  .o  ,.or»n.y   wl..-.,   ./.,./,/  .";/.-   /,.   nUnwa 
-n.  u..r.  l.H.„.|  also  ........  rural  c-on.lifion.s  whi^^h" 

»u.;.|||,  „|   Its  i.,|,i,l,it„„is.  "^ 


TITE  PL0M3r?ir 
Spvral  rasrs  ocn.rrni   ,|,„in.  t|,e  ji^.t  ,,^.,.k  „,•  j,,^ 

!M'';)«'"....  H.  houses  .i,|.ou,wah.r,.|o.M.|san,l.i„s,M,.c 

'••""7;""";      "h'    |.ossil>ili,y    of    .evuT    o.as     hoin.    u 
<•au.saf.vc.  lactor  iM  11.0..  |.„„,es  is  thus  ^xc-lucle.]; 

'      I-    nK.,.l,nuI..,..as--..a.l/',l...yw,.vp,,,,^^^^ 
"noM.i;.l<..l.a,.,l    au    c.v,K.,t    ,.l,.,nlK.r  was  ,..,., a.r,.,|  k, 

"  :'      ^•""''  '"-".—0..    l.ouM.,  u,.,-o    lln.s  ..xa.uiuod 
•"'1  "'•'''^l'<-'l^'n.oH..s^.iv,.„i„  A|,,K.u,iix  VI. 

|l'o  rrs,.i|.s  of  liie  ..xa.uinatio,.  of  the  pl.nnl.in.Mullv 

:""-"  <<.  llK-  noeess.ty  for  a  thorough  an.l  sv.stcmafie 
-l-l.o„olal.  pluu.lm..  in    the  eitv  l>v  .„c.a..s  of 

the  snioko  test. 

A  house  in  whieh  the  plu.ul.iu.  is  i„  an  unsanitary 
!•""•''"""  '^  "<•»  'if  »n,-  huu.an  hul.itation,  as  the 
uunates  are  eonstanfly  ex,.o.se,l  to  tlu.  en.analions 
o.  M-uer  o,,s,  wh.eh  weakens  an.l  ,lel>iiitates  the 
00ns  t.lut.on    aiul     .nay     he    the     ,nea..s     of     earrvinc 


infeetion. 


THE  CAUSE  OF  THE  EPIDEMIC 

The  following  faeto,-s  ...ay  I.e  exeluded  in  eon.sicler- 
uig  what  was  the  primary  cause  of  (he  epidemic: 
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Plumbing  at  79  C.rtier  Street.     Note  the  condition  of  vent 


pipe. 


.1  y 


Typhoid  excreta  thrown 


on  the  ground  in  the 


corner  of  the  yard.  St.  Patrick  St. 
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Milk; 

Food  siif)plies  of  all  kinds,  including  ice; 

I  insanitary  conditions; 

Sewage  from  the  sewerage  system,  and  sewer  gas. 
As  the  seasonal  conditions  exchided  flies  and  dust,  we 
come  to  consider  the  only  other  common  factor,  that 
of  the  water  supply  which  was  in  general  use. 

It  will  he  observed  that  the  entire  [)opulation  of  the 
city  had  been  exposed,  no  class  or  section,  no 
age  or  condition  being  exempt,  and  this  tor),  at  a  season 
of  the  year  when  the  temperature  was  at  its  lowest 
point — raid-winter. 

From  what  has  already  been  said  of  (he  normal 
water  supply  as  derived  from  the  Ottawa  river  in  the 
main  channel,  it  cannot  be  looked  upon  in  the  present 
instance,  as  the  immediate  cause  of  the  outbreak, 
although  the  lial)ility  of  the  main  channel  to  sewage 
contamination  at  times  is  not  free  from  suspicion.  We 
have  the  facts  before  us.  Two  cities  derive  their  supply 
from  the  same  source,  and  in  Hull,  where  the  intake 
was  most  exposed  to  i)ollution,  there  was  no  typhoid 
fever;  while  in  Ottawa,  there  had  been  1,1{)G  known 
cases  in  ten  weeks. 

What  then  were  the  unsanitary  or  abnormal  condi- 
tions affecting  the  Ottawa  water  supply,  just  previous 
to  the  outbreak  .5  These  conditions  may  be  grouped 
under  the  following  main  heads: 

(1)  The  unusually  low  water  in  the  river. 

(2)  The  meteorological  conditions  whereby,  owing 
to  the  shallowness,  the  river  became  frozen  to  the 
bottom  in  places,  blocking  some  of  the  ordinary 
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(3)  The^eontamination  of  Nepean  bay  and  the  river 

(4)  The  occurrence  of  typhoid  fever  in  Mechanics- 
ville  last  autumn.  ^t^^^aanics- 

(5)  The  ^opening  of  the  emerge..cy  valve  at   Pier 

(6)  The  pollution  of  the  old  aqueduct  by  sewage. 

I^'  P««f  iKty  of  pollution  of  the  water  in  its 
passage  through  the  intake  pipe. 

(8)  The  effect  of  neglect  to  carry  out  Mr.  Hazen's 
recommendation  of  October  5th,  1910.  re  hypo 
chlorite  treatment.  ^^ 

rS  'F"it '-.-„:  ,f  i-' 

I  was  (l,e    ,„ore  readily  contaminated.     Tl,u.     upon 
^LT::etf„n  Jn.^'""^^"'^'  '"'^^  ">^«  -"i-i  be  a 

poi;i„:;;;T„;:v.ir;;r;.-'° "«'  "'"'•  --'»« » 

nels,  woulfl  d Wert   the  cJrrfjV""   °'  ^   '''"- 

d^luTd  a  dt  rr^^^^^  "•""'  ^•■"-'  -  a  le. 

tions.    Further  he  Ta!  '^T ^'"^"  '•■•'«™'y  condi- 

»nd  ana  3rd,  1910,  while  markedly  increasing  the  flow 
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of  Cave  creek,  the  discharge  into  Nepean  bay  from  the 
Canadian  Pacific  property,  and  the  volume  of  surface 
washings,  was  not  sufficient  to  atfect  the  ice  along  the 
shore  and,  an  increased  amount  of  polluting  matter 
was   thus    thrown  into  ihe  south  channel. 

(3)  From  a  careful  survey  of  the  siiores  of  Nepean 
bay  and  points  above,  it  is  (juite  evident  that  polluting 
matter  of  both  human  and  animal  origin  reaches  the 
Ottawa  river.  The  pollution  of  the  (Jttawa  river  from 
Cave  creek  is  indicated  in  Apfjendix  V,  uj)on  which  is  also 
indicated  the  location  of  privies,  the  majority  of  which 
discharge  directly  into  this  creek  flowing  into  Lazy  bay. 
Cave  creek  is,  and  has  been  for  some  years  past,  the 
common  sewer  for  many  hundreds  of  persons  resident 
in  Mechanics vi He  and  Ilintonburg;  human  excreta, 
kitchen  and  household  waste,  and  the  drainage  from 
animals  and  street  washings  being  constantly  deposited 
in  it.  There  is  also  a  considerable  volume  of  sewage, 
possibly  of  a  more  diluted  character  than  that 
discharged  from  Cave  creek,  but  sewage  nevertheless, 
which  comes  from  the  property  of  the  Canadian  Pacific 
railway  and  discharges  much  nearer  Pier  No.  1  than 
does  Cave  creek.  The  possibilities  of  the  pollution  of 
this  effluent  by  human  excreta  are  evident,  and  this 
fact,  coupled  with  its  nearness  to  the  emergency  valve, 
and  also  that  its  flow,  so  far  as  can  be  ascertained,  is 
constant,  makes  it  another  factor  to  consifler  in  the 
pollution  of  the  water  of  the  main  south  channel  before 
it  passes  Pier  No.  1. 

It  was  also  ascertained  that  considerable  surface 
drainage  from  several  premises  west  of  the  Canadian 
Pacific  yards  reaches  the  waters  of  Nepean  bay. 
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A.  R.-First  avenue;  ill  August  and  September 
rhe  stools  were  buried  about  a  foot  deep  in 
wilh'"  T'."""'  being  partial  disinSi™ 
with  a  solution  of  carbolie  aeid.  Since  re 
<overy  pa„ent  has  used  privy  situate.!  at  one 
end  of  the  garden.  Surface  drainage  from  the 
premises  ,s  by  a  gentle  slope  to  the  e'reek  wh  eh 
lies  at  a  distance  of  about  one  hundred  yards 

ei.ler  5°  ""^^^  '°  "^""^  ""  "•'^'l"'"'  """ount  of  wafer 

the  north  end  of  .he^pum^p  htCThfor'aTpi™;,:' 

Citv  En  r"P  '"""'■  "  ""^  ^"""■1  by  Mr  Ker' 

C.  y  Engineer,  has  not  been  opened  since  May  .nh" 

ippenirivr"^ "''' "'"« """"' '» "■  <«-'-- 
Jt™r;h?:rts'is?u:7;"rr-'""'"r 

Appendi.  IVb)  and  was  on./tpfnl^JZtjJ- 

l:.r:ft:mtrr;:  tr  ■\'^^ «-'  "-'^^  "^" 

one-sixth  of  itsarea    I^'    ,        "  L'  ""^  "P™"'  "^out 
running,     i^  ^JiAv:;'  """"  """■'"  '^  "^ 
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We  have,  therefore,  the  fact  liefore  us  that  the  valve 
was  partially  open  for  ten  days  in  the  first  half  of 
December,  1910,  and  fully  open-for  fire  purfxjses- 
on  ten  occasions  from  the  9th  to  the  ^24th  of  the 
same  month,  for  a  total  period  of  some  three  hours 
(See  Appendix  IVa). 

It  has  already  been  shown  how  the  pollution  of  the 
south  channel  was  effected.    We  have  next  to  note  the 
fact  that  the  emergency  valve  at  Pier  No.  1  was  opened 
partially  for  ten  days  and  fully  opened  for  fire  purj)oses 
on  ten  different  occasions  between  December  9th  and 
24th,  under  the  unusual  conditions  already  referred  to. 
That  contamination  of  the  city  water  sup{>ly  did  take 
place  is  shown  by  the  fact  that,— allowin  ^  iV     Uie  in- 
cubation period  of  the  disease  after  thes^e  pollutions 
took  place,— while  there  were  only  ten  cases  during 
the  month  of  December,  1910,  yet  there  were  thirty-one 
cases  in  the  first  week  of  the  month  of  Januarv,  1911 
which  was  the  first  week  of  the  epi<]emic.     The  sub- 
sequent   daily    and    weekly    occurrence    is  shovvn  on 
page  5. 

The  opening  of  the  valve  did  not  discontinue  on 
December  24th  (See  Appendix  VIII),  for  it  was 
opened  again  on  the  following  dates  for  fire  purposes: 

1910,  December  27,  3  times. 

30,  twice. 

31,  once. 

1911,  January        3,  once. 

4,  twice  (3  hours,  29  minutes). 

5,  3  times. 
8,  once. 
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Januaiy     lo,  once, 
tion,  „,  indieaM  in  Table 'Xrl    """  '"''^  """"- 

fell  lue  joint  m  the  manner  described  in  f»,» 
next  paragraph.  An  additional  and  "nwar  an.tj 
menace  was  thereby  added  When  ;.  :  '"'"^'^™'"<M 
.hat  thedejecta  fro.  one  typboir  IL^'  CtS 

be  urd"d.  ^'"  '"■" ""''  ^™^- '-  -<'"y 

(7)  In  considering  the  possibility  of  the  infection  of 
the  water  system  by  reason  of  the  location  of  theltake 
pipe  which  lies  at  the  bottom  of  the  Ol(.„,         T 
may  be  termed  a  valley  of  the  'bld^^  'h^e    Cr  Ttt 
token  for  granted  that  there  were  no  leaks  at  anv  ^f  th 
jomts  such  as  could  be  detected  by  the  eye  or  the  blld 
Bu    ,.  ,s  possible  that  the  joints  are  noTso   ,fp:rvLus 
as  to  prevent  the  suction  of  small  ouanti.ir.    7 
.quid   polluting   matter  which    mIXa'hT  atuL' 
m  „l^e''"'"'T-  fP'"^  '^'"8  ™  'his'bed  are tthe 
find  Cent.""  ^""  '"'''  P-"''""^  -"-  -Id 
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(8)  The  efroctiveness  of  the  hypochlorite  treat iiicnt 
in  prcxhicin^'  a  sterile  water  is  well  evidenced  at  the 
present  lime.  The  ucconipjuiyinj^  lahoralory  report 
showing'  the  results  from  ilie  inception  of  this  treatment 
until  March  ISth,  fully  proves  llie  soundness  of  the 
recommcndalion  made  hy  Mr.  I  la/en,  and  it  is  safe 
to  conjecture  that,  if  this  valuable  recommendation  had 
been  followed  out  in  the  manner  intiicatcd  in  his  report, 
the  epidemic  would  have  been  minimized,  if  not 
altogether  prevented.  Mr,  Ilazen  recommended  as 
follows : 

Partial  Tkkatmknt.* 

"I'endinjr  the  installation  of  such  a  system,  a  par- 
tial treatment  of  water  might  be  adopted  with  ad- 
vantage, such  partial  treatment  consisting  of  the 
addition  of  hypochlorite  of  lime.  The  besf  amount 
to  be  added  would  be  determined  by  experiment. 
Possibly  a  water  with  this  degree  of  color  would  take 
a  somewhat  larger  (|uantity  than  a  water  with  less 
organic  matter.  For  the  present,  base  the  estimate 
on  1.5  pounds  per  million  gallons,  or  50  tons  per 
annum,  at  $^2.5  per  ton,  costing  $1,250.  The  cost  of 
applying  would  be  reprasente<i  by  the  salaries  of  four 
men  and  .something  extra  for  supervision,  say  $3,500 
p«r  annum.  The  total  cost  would  probably  l)e  some- 
thing like  $5,000  per  annum. 

"In  order  to  carry  out  this  treatment  all  the  water 
should  be  brought  to  the  pumping  station  through  one 
pipe.  I'here  is  now  one  40-inch  pipe  supplying  water 
and  a  new  42-inch  pipe  is  being  built.  1'  was  the  in- 
tention to  give  tliese  two  pipes  scarat.  'connections 
with  the  pumping  station.  Thi;  .trran;\,>ment  would 
not  lend  itself  conveniently  to  '  e  ;iyj-ochlorite  treat- 
mgPt.     In  order  to  carry  c!'t  tl :e  treatment  advan- 


♦Report  on  Improvement  of  the  Ottawa  Water  Sup,.ly,  by  A.  Ha 
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ing  slation   v.v       ./  .    ,     "'  '''•[^'""•t"  In.,,,  11,,.  pi,,,,,,- 

know,,  will,  c ,,tai„jy  '       ''"^  "■'^"'*'  '"    '"  '""^'s  l>e 

PnmpmK  stj.li,,,,  ll.i d,  is       ..,'      i" /''T- '''^'  ■  '"^'^^""t 
«olu(io,.  woul.l  IH  ,     VLl  ,o         I  '  "^'-     '*''•« 

'nch  pipe  u„<l  un.       i  *    «'^"nnm^r  of  }|,e  (jo- 

throat  of  the  Vent^  i'  i.:!,^  I  ^  t^ir  ""•*'"^'''  "^- 
to  each  pun.p  wonld  ,ve  .V  •  i*'"'  '''""''•  '''^^'n 
stance.  Pass  ,..  t  ouM.  M  '  '  "'"  "^^'T  "*"  ^''^'  '^"l^- 
affec.  a  very  thC.Xt-xinl/"'"^'^  ''^  ^'^^-^  "-"'i 
-  -p,aIi^!;:;'S^^-J^"-nt  on  present  evidence 

respect,  and  is  bo  hUrer\„d  ch:  '''^^*T"^  '"  ^'^•->' 
reduce  the  color  ofZlotf"^''l'''-  ^^  ^""''J  n„t 
ciably,  nor  would  if  rlJ  ''  ''"*'''  '^''ter  a,,,)re- 

ment^-n  it.    I ts  oh  Lt  wn'T,?''  *"'"'''^^''>-  ''"^J  «'<li- 
as  possible  o    the     -tcterirJ''  ^V  f"^^^'^  '''^  "^^"7 
pollution  of  thrriv^'"    J  CO?"  ''"T /""r^  ^^^'  '^^^^''Ke 
■fication  could  be":s:eurHrrh  7;;  l^; '".t^'^' ''^ 

'n.aned,  an!,  I  r -r^e;:;?tt^hi:;  .rdo,:::^v>'^  i^ 

The'el'Tfr  """"'^^^  ''  ™^  ----c 

After  the  hy^d  :r  ri^S";" "^^  ^^f  ^PP'^ 
efficiently  .i.,.,,,,,  tl^tl^^^!;^:-;^;^" 

/8 


A  St.  Patrick  St.  house  having  a  case  of  typhoid  fever.     Note  filth  on  the  ground. 

The  cross  marks  the  rear  entrance. 

The  arrow  markE  the  rear  entrance  of  one  of  four  houses  in  the  rear  thereof. 
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O   t   t  a    IV  a      T   If   f)   ii   »   i   d     11   ft   i  d   e   in    i   o 

week  of  the  luonHi  of  Febniarv  (i'lghth  week  of  the 
epidemic)  :here  was  a  marked  denvase  in  the  miml»er 
of  eases,  as  is  shown  in  the  reUirns  of  the  week  endini,' 
March  nth  (tenth  week  »»l  tlie  e|.i«U'mie),  and  tlio 
practical  termination  of  the  epidemic  in  the  week  «iid- 
in<j  March  IHth  (eU'venlh  week  <ii  iIh- «-pidemic). 

l)oul)tU'ss  other  secon<larv  causes  wen  operative 
after  the  epidemic  had  staiji-d.  Mich  as.  personal  con- 
tact, the  washing  of  uncookt-il  foods  aiitl  household 
utensils  in  the  inter  od  water;  also  he  d«'lV»tivc 
plumhinfj  antl  general  unsanitary  .onditioiis  of  many 
premises.  There  was  evident  mo  atle  !ipt  to  correct 
either   of   these   lalter   cau^-s  ^uch    systematic  and 

thorough  inspection  as  thc.r  pre  cntahle  character  and 
their  importance  demands. 
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C_o_m  „J  ,  ,  i  „  „    „  ,    Conservation 
APPB»o«  ..-"TTER__TO^»,OR  .,o  HEALTH  OmcEK  „ 

Ottawa,  March  11,  1911. 
Chaklks  IIopkwkll.  Es(j., 
Mayor,  City  of  Ottawa, 
Ottawa.  Oxt. 
Dear  Mr.  Mayor: 

Acting  on  the  rep,.rt.s  nunle  l>y  the  officers  now  en- 
^a  .n  the  work  ,,.  the  collection  ,>f  inforn.ation  for 
the   C^onuiusMon   of  Conservation.    I    have   perso,  al  v 

:::!:  ;t:  '"^^  r^-'"^^  ^^'-^^^^  toi^:r:^ 

sanitary  tale.  I  hnd  concliti(,n.  exi.Minff  in  some  of  the 
houses  where  privy  pits  are  in  „se,  to  he  of  such  dt 
pacetui   character   as    to   warrant    n,v   drawi,       your 

to  the  persons  hv.ng  „,  the  inm.ediate  vicinity,  and  if 
allowed  to  continue,  the  untreated  exc-reta  o  tyn  dd 
patients  winch  have  been  deposited  in  these  so," 
over  oaded  pnv  es  and,  in  son,e  instances,  even  thro.^ 
upon  the  ground,  can  not  fail  to  be  a  source  of  infection 
and  wdl,  with  the  approach  of  milder  weather,  pro"' 
a  ready  means  of  spreading  the  disease  ^ 

use^'and  1^''  "  "m"  "'  "'^''''^-'--  (l>"vy  pit)  is  in 
use  and  becomes  the  receptacle  of  the  excreta  of  a 
yphoid  fever  patient,  it  is  imperative  that  there  should 

and  fTtf     "'  '■""'^'  '•""'^^'*'«"  «f  *^-  -"tents; 
and  for  this  purpose,  the  Health  Department  should 

exeroise    he  greatest  vigilance,  by  systematically  pe 
forming  the  necessary  services;  for,  if  left  to  the  in- 
dividual  householder,  it  is  found  the  work  is  never 
properly  perft^rmed. 

The  conditions  to  which  your  attention  is  directed 
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(CominiBBUin  at  (Sonamratian 
QUutada 

PLAN  of  the  CITY  of  OTTAWA 


•  Iniiicat«8  location  of  typhoid  fever  rase. 
Location  of  Water  intakes  oi  Ottawa  and  Hull,  in  BLUE. 
Location  uf  Sewer  outlets  c'  Ottawa  ai.d  HuV.  in   RED. 
The  BLUE  BAN  i)  indicate    »    :x  supplied  bv  City  water. 
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O   t  t  (t    ui  a      T  If  p  l>   I)   i  il     E  p  i  d  c   m   i  c 

are  such  us  to  call  for  iinmediale  lu-tion  by  yourself  iiiul 
the  local  Board  of  Health,  which  wouhl  look  to  the 
thorough  (lisinfcclioii  of  the  |»its  an«l  their  contents, 
an»l  also  of  the  premises  immediately  around  the  pits 
wherever  they  are  found  to  he  contaminated  hy  the 
typhoid  excreta,  and  for  the  <areful  removal  of  the 
contents  of  the  pits  after  disinfection. 

This  n\atter  I  trust  will,  in  the  interests  of  puhlie 
health,  receive  your  immediate  attention. 

Acconipanyinf»  this  conimunicaticm  is  a  list  of  hou.ses 
in  which  typhoid  fever  has  been  discovered  and  where 
the  officers  of  the  Commission  find  |)rivy  pits  in  use. 
Similar  lists  will  he  sent  you  from  time  to  time. 

A  copy  of  this  letter  is  being  forwanled  to  Dr.  Law. 
Yours  truly, 

(Signed)    ("has.  A.  IIoixiKTTs. 

Medical  Adviser. 

APPENDIX  III— LETTER  TO  MAYOR  AND  HEALTH  OFFICER  re 
CAVE  CREEK. 

Ottawa,  March  13,  1911. 

Dr.  Robert  Law, 

Mkdical  Officer  of  Health, 
Ottawa,  Ont. 

Dear  Doctor: 

Having  examined  a  portion  of  that  section  of  the  city 
situated  along  Cave  creek  in  order  to  ascertain  the 
sanitary  conditions,  I  am  of  the  opinion  it  is  necessary 
that  immediate  attention  should  be  given  the  same. 

Instances  are  many  where  outside  closets  are  dis- 
charging directly  into  the  creek  and,  in  one  cas^,  the 
back  portion  of  the  house  is  built  over  the  creek,  and 
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AK»in.    tho   ortrk    has   overflow-e,!    m»      i      . 
<-nrrymK  se««p.  with  it.  .,.,    inTh?  H     "    ""'^   '""'"''' 
one  house  I  found  sever  .1     ..",;"""  "'  '«  "^'-'l  «f 
n'as-ses  of  hunua,  excreta  en  ll      /m'*'".'"^''«^  ^^•**» 
d^Kustin,  si,ht  I   h^  en  :^^:^  ''•---  .  ^  more 

^•>t»«    the   a.lvent    of  sr.rinj    thT        ,""^'  '"'^^'^    "»*^ 
improve.  '    ^'   *^*^  conditions   will    not 

'•''mulcl  he  adopted  foSh  u^r*  "?    '^'"^'^"^  '"**"'*"''«« 
be  prevented.  '"'""^'"»  thereby  its  pollution  mil 

!  «"•'  "'at  water  is  hein.r  taken  from  I 
pom'  not  far  distant  from  the  Xh  T. '"'>'  '"••;  ''*  ^ 
«old  to  residents  in  the  vieinil  ,^      7'  '''"^  ""'' 

residents  within  the  city  li  n   s'  ,l  '"'"  ^"*^'"^'-^  '« 

prohibited.  ^        '^'''  "•*"  P''''^'t'c*?  should  be 

It    is    passible    that  vou  are  «lr«.   « 
your  sanilarv  insneetor       f    u  '^'  '''^"'■*^'  *hrou^h 

»^"t,  in  the  in;.?    so    .;;:'•'?",.'"">•  ^'^  "necessary, 
as  well  as  of  t.eetv  in       "'^'""'''r'^  "^  'he  vicinity 

P'>intin,.  out  thrnec^;X  r""''  V*^*"'  "•'"•'•-»-'  '° 
^y  you^elf  a.  ^C:r:^^:;—;-et  on  thereon 

Vours  truly. 

(Signed)    CHA.S.  A.  IIomgkttk, 

Medical  Adviser 
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APPENDIX  IV  (.)     LETTER  OF  THE  CITY  ENGINEER  r    WATBR 

SUPPLY 

Ottawa,  Canadv.  Mar.   17.   I!>11. 

ChAS.     \.    IIOIMJKTTH.    Khq.,    M.I).. 
Mkijmak  Auviskh. 

(\)MMlSSlt)N    OF   CoNRKKVVTION. 

Ottawa,  Ont. 

Dear  Sir 

Ur|>lyin^'  to  y<)"r«  <>*'  *•>*•   ''*'•'   i"'^*""*'   I   herewith 
suliiiiit  answers  tci  the  questions  asked,  as  follows: 
(a)  (i.  The  (late  of  the  plaeinj,'  of  men  in  charfje  of  the 
eTner<;;en«y  valve  at  I'ier  N't).  1. 
A.  'I'he  men  were  placed    in    (hMrL'e  of  the  emer- 
genev  valve  cm  October  (»th.  1!)10. 
(h)  Q.  The  instruction,  if  any.  tt.  the>e  men  and  t(»  the 
engineer  at  the  pump  house  in  respect  to  their 
respec  tive  duties  as  re<;ards  the  operation  of  the 
openin<|;  of  the  valves. 
A.  Tho  instructions  as  given  in  writiiijj;  to  these  men 
and  the  engineers  at  the  pumping  statitm  are 
herewith  attached.     Letters  arc  marked  A  and 
B  respectively. 
(c)   Q.  The  dates  when  ihe  valve  was  opened  since  the 
men  were  placed  in  charge. 
A.  The  dales  when    he  valve  was  opened  are  shown 
on  attached  lis    of  fire  alarms.     In  a.hlition  to 
this,  the  valve  was  opened  lor  aliout  one-sixth 
of  its  area  ft  r  ten  days  in  (he  first  half  of  Ue- 
nber.  when  the  anchor  ice  was  running.     I 
am  \mahle  to  give  you  the  exact  dates,  but  it 
was  about  the  lime  the  ice  formed  in  the  river. 


<lh.  101 1  '" '""  "•'■•  ""-  ""  Juriuarv 

J  irou.r|,„i,»  11,^  ,  "'*^  '"'•''^«"  pipe 

,,  '»'0.  w|.en  repair    :^e     '•'""^'^  ""  -^^"^  ^^tl.. 

(0    Q.  The  sewers  i/C  »     '"^"""''^' '" '»• 

and  wlJl/\;,:";;^^^7!n'o  the  aqueduct 

^    -a,e  run  in.,  .he';:^;:^'  ""'^'^"--^  ^- 
■  a^u'lr  ""  ^'""^  ^™P'>'»^'  -to   the  old 

^um=x;:^t-:j-^-wh^^^^^ 

necessary  ,.,  break  sel^rs  rn   n  f^^  "''^^'^  '*  ^«« 

the  distance  of  a  bh,! k  ^  h  ""  "'"1^  '^'^  '^''^^t  for 
submitted  to  you  T,.;.  '''"^^"  ""  '''^  H""  recently 
jingled  with  the  water  wiZhT  ^T  ""'^*'  ■^"^^^'•^ 
the   creviees    of   the   roek  l  '""     "'  ''"•^'  ^^''^^g^' 

services,  leaks    in    Ihe    st;..  "    T''   '"^'"^   «"d 

o^^ainin,anentra."rir;:'^;;-J-t;-ways, 
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feel  deep.  This  was  puiti|K'(l  into  the  old  u<|ue<lu<t 
from  Sf'ptemlxT  to  the  iiiifl«iU>  ol  Jamiarv.  Ihe  pru- 
ptirtum  of  .sev\a;.'e  !<>  tlie  total  volume  of  water  pumped 
was  small.  The  eiij^ineers  at  tlw  piimpin^j  station  were 
notified  of  the  conditions. 

(g)  (i.  The  date  '.vhen  the  hvpo-plant  was  first  o|)erated 
with  the  f|muit\ties  UM'd  then  and  sin<e. 
\.  The  sterili/atioii  plant  at  Tier  No.  1  was  started 
'luesday,  January  'Hst.  \i  thai  time  we  were 
usinjj  1(5 11)-^.  of  liypo<  hlorite  to  1 .00(),()(»0  ^rallons 
of  water.  Later  this  was  inrreased  to  -2iJ.'  Il>s. 
to  1,(M)0.(>(K)  gallons,  then  ;J()  U»s.  and  at  present 
we  are  using  40  Ihs.  to  1,()0(),()0()  gallons  of 
wate-.  The  auxiliary  sterilization  plant  at  the 
pumping  station  was  started  ^T•ar(•h  l.Jth  u>ing 
at  th.>  rate  of  18  Ihs.  of  hypoehlorite  to  l.OOO.dOU 
gallons  vvaler  pumped.  I'his  nuikes  a  total  at 
the  present  time  of  58  Ib.s.  hypoehlorite  to  every 
1,()0(>,()U0  gallo       .vuter  pum|)e<l. 

i'umpecl  in  '•24  hours. 

•f  water  pumped  per  day 

V  15.8.'35.1K)()  gallons  and 

was   over   10.000.000 


IV., 


(h)  Q.  The  arnr.i.'ii  of 

A.  The  aver  ^, 

in  De<< '   !    r, 
the  aver    ^f  fv 
gallons 

(i)  Q.  The  maxim;'! 
river  and  the 
recently  fallen. 
A.  The  maximum  flow  in  the  Ottawa  river  is  ap- 
proximately 150,000  cubic  feet  per  second. 
The  normal  flow  i.s  approximately  4'i,000  cubic 
feet  per  second  in  June,  and  '25,000  cubic  feet 
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i.«i  r      ircu  flow  in  the  Ottawa 
.w!ii  !ium  flow  to  which  it  has 
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per  second  in  Senteinf>«>r     T'l. 

eul„V  r,.e.  ,,„  sTnd    •     ""■-■"  '"■"'  '"'™  ^•»<« 

in  Aepean  bay '  '  waier 

botton.  so  nnuh  so,  that  recently  our  dredge 
a    been  enfrely  out  of  water,    li  ,,ai^^ 

^"ked  vith  r  -^'"""^'^  ''«^-^  •— 

ov   level  Tr  '"'•     '  ''"  ""'  ^^^^l^  the 

'ow   level   has  had  any  other  effect  uoon  thp 

".a.n  south   c-hannd.   son.e    18  fee     Tl'^U 
^^l.K.h  runs  ,,Hst  Tier  No.   1,  as  I  belie  r^e 
o  be  the  same  r,uah(y  ,n  winter  tin.e.     In  fact 

which   ;    ' .  ''     7^'"'  ''"•■''""  "f  tJ'^'  nver  in 
^^' '^J'/he  old  nitake  pipe  is  laid. 
IJie  valve  leadinr'  to   Pier   Vn     i    ;     •      xi 

channel,  which  is  18  feet    lee  >  .tt!  •"*'''  ■**""*^ 

stagnant.  "    ^^■^•'^''    '^    ""*    ''>'   «">'    ".cans 

nearly  n  winter  w;;;:.,^;:::;;!^:;.^-"'^'^  "'>- 

^  "  tck.  I  .sh  ,11  |,e  pleased  to  forward  others 

I  ours  truly. 

(Sijrned)    Nkwton  J.  Kku, 
^^  ^%  EiKjinccr. 


.]^,  ■1ft5'*'^^3^.YT^.,....?\**rs-'f^] 
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APPENDIX  IV  (b)— CITY  EROIREER'S  INSTRUCTIONS  TO  VALVE 

MEN. 

Ottawa,  Canada,  Oct.  6,  1910. 
Dear  Sir: 

Confinninf?  my  conversation  vith  you  this  morning 
and  the  visit  to  the  valve  at  No.  1  Pier,  I  wish  you  to 
take  the  position  of  watchman  in  charge  of  the  valve 
at  Pier  No.  1,  starting  Saturday  morning,  October  8th. 
A  telephone  (No.  4308)  has  l)een  installed. 
The  valve  in  the  crih  in  the  pier  is  to  be  kept  closed 
at  all  times,  exce|)t  when  you  get  a  message  from  the 
engineer  or  engineers  at  the  pumping  staticm  (No.  100). 
asking  you  to  open  the  valve.  As  soon  as  you  get  this 
message,  open  the  valve  and  when  opened,  iiumediately 
telephone  No.  100  and  advise  the  engineers  that  the 
valve  has  been  opened.  You  will  keep  this  valve  open 
until  you  receive  a  return  message  from  the  engineers 
telling  you  to  close  the  valve. 

It  will  be  absolutely  necessary  for  you.  when  you  are 
on  watch,  to  keep  within  sound  of  the  telephone  and 
not  leave  your  jmst.  as  very  serious  nrsults  will  arise, 
as  the  valve  is  to  be  opened  princi|)ally  on  account  of 
fire  recpiirements. 

You  will  have  to  be  on  duty  twelve  hours  a  day  and 
you  can  arrange  with  your  fellow  watchman  as  to  the 
time  to  come  and  go,  but  one  man  must  be  on  duty, 
and  the  pier  never  left  without  a  watchman,  Sunday 
included  and  holidays. 

The  wages  will  be  $1.80  per  day. 
Your  immediate  foreman  will  be  M.  Cain.  Superin- 
tendent of  the  aipieduct  and  intake  pipe. 
Yours  truly. 

Nkwton  J.  Kr.u, 

City  Eiujncer. 
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of    Conservation 
Ottawa.  Canada.  Oct.  6.  1910. 
To  T„K  Enoinkkhs  at  thk  P.mpixg  Station- 

^..jwo  and  tell  theni  toopeii  Ihe  vilvo    T*.; 

»..■  -,uir..,,  r;,  ;■■ ,.:  7.1" '  vVt""'  ""f  "r-" 

No.  I      '  ■*   '"  "'""'  '"  '■"«'  "f  fire,  nt  Pier 

\e\vt(.\  .J.  Kek. 

C'iV/y  Engineer. 
38 


e 
J 


II 

rt 

e 
e 

D 

e 

a 

8 

e 
e 

g 
e 

g 
d 

e 

(t 
e 
d 

s 
h^ 

Q 

8 

g 


r, 


MICROCOPY   RESOLUTION    TEST   CHART 

(ANSI  and  ISO  TEST  CHART  No   2) 


_^  APPLIED  IIVHGE     I 

S^  '653  Eost   Mato   Street 

5?^S  Rochester,    New   York         14609        USA 

'■iSg  (^'6)   482  -  0300  -  Phone 

^S  (716)   288  -  5989  -  Fa. 
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APPENDIX  VI     REPORT  OP  PLUMBIIfG  I!<SPECTOR 

Dining  the  progress  of  the  typhoid  investigation,  Mr. 
M.  M.  O'Connell  was  engaged  to  examine  the  phiinb- 
ing  equipment  in  a  number  of  houses  throughout  tlie 
city.  The  smoke  tests  were  made  under  our  personal 
supervision.  His  report,  along  with  a  detailed  plan, 
showing  condition  of  phnnhing  is  given  herewith: 

HoisK  No.  79,  Cahtikk  Stkkkt.     (S<«c  iMan  1). — 
There  is  located  at  the  foot  of  a  four-inch  cast  iron  soil 
pipe,  a  tile  trap.     When  the  sink,  hath,  i)asin  or  closet 
in  either  of  the  houses  No's.  77  and  7!)  are  used,  the 
sewage  escapes  from  the  tile  trap  anfl  drain,  and  V\e 
earth  is  saturated  with  sewage.    This  trap  is  shown  on 
the  lower  left  hand  corner  of  Plan  1.     The  waste  pi{)e 
for  the  sink  in  house  No.  7!)  is  not  supported  for  a 
distance  of  four  feet,  with  the  result  that  the  pipe  has 
trapped  itself  for  a  depth  of  three  inches.     This  waste 
pipe  is  shown  at  the  lower  right   hand  corner  of  the 
plan.    One  of  the  most  defective  points  of  the  plumbing 
system,  in  these  houses,  is  the  sheet  galvanized  iron  pipe 
from  the  horn  of  the  water  closet.    The  rain  dropping 
down  in  this  vent  as  it  goes  through  the  roof,  has  rotted 
the  vent  pipe  on  a  horizontal  run  into  the  horn  of  the 
closet,  leaving  a  hole  into  which  one  could  easily  put 
his  hand.    (See  illustration  facing  page  20).    When  the 
smoke  test  was  put  on  in  this  house,  the  bath  room  filled 
with  smoke  in  a  very  short  time.     This  vent  pipe  is 
shown  near  the  top  of  the  plan,  at   "x  e  right  hand  side. 
The  position  of  the  fixtures  in  the  bath  room  is  shown 
in  the  upper  left  hand  corner  of  the  plan.    The  fixtures 
of  the  closet  room  are  not  back  vented  and  the  ceiling 
is  not  local  vented. 

3r 
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Iloi  SEH  No's.  370,  im,  374.  37(J,  380.  38^,  (hLMoun 
bTKLKT.-'lhe  sanitary  conditions  of  these  houses  are 
-shown  by  Plans  Z  and  3.  The  plumbing  in  each  of  them 
was  tested  with  the  sn.oke  test.     A  four-inch  cast  iron 
pipe  IS  used  from  the  floor  of  the  cellar  to  the  l,ath  room 
ami  a  tour-mch  sheet  .i,mlvanized  iron  vent  pifK)  is  used 
from  the  floor  of  the  closet  room  throuf,di  the  roof     The 
joints  between  the  cast  iron  pipe  and  the  sheet  .ra|- 
vanized  iron  vent  pipes  in  the  bath  room  showed  leak- 
ages when  tested,  as  did  the  4"  x  r  connecti(,ns  for  the 
sinks  m  the  kitchens.    The  smoke  also  came  up  throu-di 
the  floor  at  the  four-inch  soil  pipe,  an<l  at  (he  four-inch 
surface  water  traps.     There  is  a  four-inch  trap  on  the 
drain  in  each  house  that  should  be  taken  off    as  it  is 
not  provided  with  a  fresh  air  inlet.     \ot  one  Hvture  in 
these  houses  is  back  vented,  an<l  the  ceilings  of  the 
toilet  rooms  are  not  local  vented.     Plan  ">  shows  the 
back  vent  of  a  closet,  entering  on  a  level  with  a  four- 
mch  galvanized  iron  vent  i)ipe  horn  of  the  closet   con- 
sequently, it  is  nothing  more  nor  less  than  a  double 
waste  pipe.     This  plan  also  shows  the  position  of  the 
fixtures  in  the  bath  rooms. 

HousK  No.  434,  Lisgar  STRKKT.-The  plumbing 
in  this  house,  when  smoke-tested  .showed  a  number  of 
defects.    At  the  lower  right  hand  corner  of  Plan  4  will 
be  seen  an  open  sewer  c     necuon,   without  a  trap 
This  hiis  evidently  been  us.  J  for  the  surface  water  of 
the  cellar  and  it  is  open  to  the  air  of  the  house     The 
connection  of  the  tile  to  the  iron  pipe  is  a  cement  i<.int 
and  leaks  gas.    At  the  bend  near  the  floor  is  shown  a 
four-inch  joint  made  with  putty.    There  is  only  a  two- 
inch  sheet  galvanized  iron  vent  used  for  venting  the 
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drain  and  on  this  pipe  is  an  open  joint  wliicli  is  suppose<l 
to  connect  witli  a  two-inch  lead  vent.  This  vent  |)ipe  is 
taken  otf  the  four-inch  stack  in  tlie  '  ron;,' phue.  When 
the  smoke  test  was  applied,  the  house  quickly  hlled 
with  smoke  from  the  defective  joints. 

IIoi-SKS  No's.  \'H,  \U,  4^>(}.  4'>H.  4.'}().  4.'J^2,  WW,  436, 
Lauhikk  Avkxuk  Wksp.  — Plans  ■>  and  0  show  the  con- 
ditions existinji;  in  these  hotises. 

The  pipes  were  snioke-tesled  and  found  to  he  as 
follows:  Two  sinks  (lischar<;cd  into  one  trap  ai  d  no 
vent  pipe  is  carried  through  the  roof,  so  that  whc".  '.he 
closets  are  used  the  trap  of  'he  hath  syphons,  allowing 
sewer  gas  to  enter  the  houses.  In  house  No.  4.'{4  the 
drainaiie  is  so  defective  that  there  is  a  continuous  run 
of  sewage  under  the  floor  of  the  haseiiient.  (See  Plan 
5).  In  house  No.  4'-24,  there  is  a  large  split  in  the 
four-inch  cast  iron  soil  pipe  ahove  the  water-line  in  the 
pipe.    This  drain  is  not  vente«l  through  the  roof. 

HousKS  No's.  128,  130.  182.  134.  13G.  1.38.  140,  142, 
144,  OsGOODK  STKKf:T. — In  each  of  these  houses  the 
smoke  test  proved  that  the  plumbing  was  defective. 
The  following  is  i  summary  of  the  conditions  at  No. 
136  where  the  plumhing  was  particularly  faulty:  The 
connection  between  the  cast  iron  pipe  and  tlie  tile  drain 
was  defective,  allowing  sewage  to  run  ■">  a  continuous 
stream  under  the  Hoor  of  the  1  *.lieii  either  the 

sink,  bath  or  closet  was  used.  The  fixtur-s  in  these 
houses  are  not  vented  as  they  should  be. 

HousK  No.  144,  OsGOODE  Sthkkt.— Alterations  had 
been  ordered  made  by  he  health  office  officials  on  June 
29th,  1910.    This  work  as  outlined  in  these  instructions 
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is  contrary  to  the  plumbing'  hy-law  of  the  city  of 
Ottawa.*  The  lead  joints  on  the  iour-inch  cast  iron 
stack  in  this  house  leaked  when  the  smoke  test  was 
applied.  None  of  these  houses  is  properly  back  or  local 
vented,  and,  in  every  case,  the  sewage  vent,  such  as  it  is, 
is  only  eijrht  feet  from  the  windows  in  the  rear  of  the 
house  and  is  below  the  level  of  the  top  of  the  windows. 
The  top  of  the  window  is  seven  and  a  half  feet  from 
the  level  of  the  roof,  while  the  vent  pipes  are  only  six 
feet,  nine  inches. 

HousK  No.  104.  GiLMoi  R  Stukkt.— This  house  was 
also  smoke-tested  and  tound  in  good  order.  With  one 
change  on  the  fresh  air  or  sewage  vent,  and  the  local 
vent  in  the  ceili-g  of  the  bath  room,  it  would  be  in  good 
condition.  This  was  the  only  house  insj)ected  where 
the  plumbing  was  in  anything  like  a  sanitary  condition. 

Respectfully  submitted, 

(Signed)    M.  M.  O'Connell. 

See  fac-siniilc  of  letter  faring  pai,'e  42 


42 


noaCNT    LAW,    M.  •). 

t^OLTM  orFICIK 

HEALTH  Ohblth 

»HONC  I2«r 

LlTV     11  A  1,1. 

/ 

^^^        /y/a 

v,.,-.^  ,;,.,%..  .7^  ^^"  '^-•-/ 


■/'-'<•  y 


'.-.'r/i"    (  '■''- 


:/iyr-,'-^- 


.  •  -7 


,■' 


•- Y 


'r-    -  /^^ 


vy      /    ',  '■-  /'.■.'■''' 


) 


/',',  ^/.'    >        /     '.--V/v 


'.'.u.-'- 


'■'■■■i 


•■■V  Vi'      ./'i        ^^'^'--         ■A'^"^' 


r^ 


L 


/V 


^/    '       J 


c    ■ 


Fac-simile  of  letter  from  Health 


Office.     Thelinstructions  tberr  1  are  in  contravention  of  city  ByUws 


»^4o;^-^-»iei^^,J,>4JJ^  -AJW.iJ.-m>  >-JJW^imiU,. 


:**."*'.■>=■, 


r>  'j]L*«?-;ri'i«;-'i;^_''r»f^^3«- 


No   1 


0 


»V.'«f 


L 


^. 


L_fV- 


■LCTi    t      ti.PT    "P''      o'-    bEWfK' 


f/lu... 

>          * 

« 

",' 

.  »vA 

f 

r-'-5  J 

.    A- 

.-V 

#*r»f 

o  »t 

.•»»" 

-''^^ 

(-/-r.r 

ftil. 

•»• 

''V 

/./4^ 

J'T-.CO 

T'- 

.!  **•#« 

7tf/^r   ,iMji   mf'-^f       '.~j^^^^       ^^y    /  -■•  *»   v*/*o4 


OSfLt 


1     -k  "/Ay  ^« 


Diagram  *how.n«  plumhini!  .n  house  No   79  J^"Jjr^^-„'„^„ 
S«f  lilusttation         ng  pane  JO 


•^bSi/- 


W'f^iisn^i^*'^'.  J 


Itn.  * 


4  ihe^Y  Q«jK«'niz«;dLi«rtt        1 


Diagram  showing  plumbing  in  liousr  No.  376  Gilmour  St 

M.  M.  O'Connell 


wmm 


L  «"     .r-  tt\>' 


No.  3 


aer3/n 


i^Sfe: 


3/,7f  Iths/^-     '.'fr^c-af/aff,- 


'l7f;/-3fi  fo/af^  ii^'f^C  f^». 


Diagram  showing  plumbing  in  houses  Nos.  370-382  «"'"^";^';o.(,^„„„ 


[No.-.4i 


2.'lud  Vuit  'Pipt. 


Cfctli^g '  » 


I     •  V  fraW«lllfA/>»»4.T  (#■«#!  »t^  P.p4  Or^%^<vm, 


»!•»» 


T^/  jo'H*  'wy  >i 


Diagram  showin.  plumbing  in  house  «o.  434  ^^^"^'^,^^^^^^^ 


ri  '- '  -•^^r£V:-:-c — -s-^r  -*.    -:/.:  >  .vfT"  ,•-  ■ 


2 

In 

c 

^N 

5 

»5 

C 

\^ 

1 

a 
i 

\. 

^, 

0 

ft. 

c 

o     5 

O      I 

>>* 

i 

c 

^5 

\ 

\ 
si— i 

=^^ 

o 
o 

c 

i 
I 

4' 
i 

% 

•V. 

1 

^    1- 

!>. 

\ 

\^ 

\ . 

"V 

>C      Si 

o 

1 

\ 

u. 

T 

c 
>2 

1  1 '. 

li ,, 

\  !  i 

^     11 

X 

1- 

\x.^ 

c 

O     5 .« 

o 

\ 

\ 

i! 

\ 

P      *^ 

■u 

\\ 

1' 

L 

>-    1Z> 

V 

"o    ^ 

-^ 

'.r^T 

[)  ^  ^1 

c 

vO 

^^S^V 

" 

o-  i! 

u 

V5 

K^^' 

<C     Is 

o 

1                 ^ 

H               o 

y 

;ii 

M    1| 

r: 

X5                        / 
1                // 

\ 

■ 

o   it 

cr 

O                efC     / 

'i 

V, 

^         25 

1-' 

■H        /sS/ 

'  11 

^              « 

KJ 

"^ 

c^  /  / 

,    / 

A 
w 

<0 

\ 

V       /       / 

y 

4 

< 

J 

w 

^ 

>- 

( 

J 

\ 

Q- 

■;-5|-*' 


'*s^i-:?'\?^/->«'^;sr^\-:^?iffii;psti>*-?35jj-;a5rrr-rci^^      ■■-•  -*i. 


No  • 


TC  "^    •'■T  i"-'!   :t"'  Tut 


I*"  lit*   tl  ,; 


(Tf^."' «  .f  choci    Jor    3lPR^  Wl:-te 


= 
m 


^- 


W^-^+t   foe.  Cvracv't'  S.o^ 


*? 


To  3«cj«r 


nu,Kra,n  -,h„«in«  ph.mMn.  .n  h.n...  N„    424  >•— ^v.  W^,  ^^^^^_ 


. 


fc*"*-!.;..' 


■ 

rfV-r-^"' 

1 

F=?^^.5^,'^ 

^^^^HI^1^'*'<!bU-— 

APPENDIX    VII 


CommiBBion  of  (touBfrwalion 
Canada 

PLAN  of  the  CITY  of  OTTAWA 

SHOWING  TYPHOID  FEVER  CASES 

FOR  FIRST  WEKK 

JAN.   1st  to  7th,   1911,  al.*) 

IRE  \LARMS    Dec.  9th  to  24th.  inclusive,  when  pun.pinff  valve 

wa».  opened,  and  also  location  of  vr  water  nmw. 

12'  Water  Mains  shown  thus — — ^— — 
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Date 

1910 
Oct.     7 . 
•*       7. 
"       8. 

8. 
"        9 
"      14. 
"      14. 
"      16. 
"      18. 
"     22. 
••     23 
"     25 
"     27 
"      27. 

28. 

31. 
1 
5. 

10. 

11. 

16 

16. 

17. 

20. 

20. 

22. 

23. 

23. 

27. 


<< 
<« 


Nov, 


<< 
<< 


Ar»ElfDIX  VIII  -FIRE  ALARMS. 
October  7,  1910,  to  January  IJ,  1911 


No.  f)F  Uox 


'Vi\\y.  I'M),  u  1'hkshi  lu 


154 lOmin 

126 10  •• 

43 21  ** 

31 5  " 

,71 7  " 

165 U  "• 

.165 8  '• 

.54 4  " 

.28 5  •' 

.     8 6  '• 

.123 15  " 

.26 5  • 

125 12  " 

43 5  " 

326 'J  " 

.131 

.135 

.54 

.     6 /  •' 

.     2 4  '• 

.126 7  " 

.138 37  '• 

.227 15  ■ 

.145 5  "• 


122 1  hr.38 

131 6 

.   37 12 

.133 4 

.238 18 
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Com  mission    of    Conservation 


Date     No.  of  Box 

Nov.  28 74 

Dec.  9 151 

"   10 29... 

"   13 146... 

"   16 84.... 

"   16 72... 

'"   17 136... 

"   19 163.... 

"  20 13... 

"  24 436... 

"  24 3.... 

"   27 54.... 

"   27 71.... 

"   27 126.... 

'*  30 23 

"  30 164 

"  31 41 

1911 
Jan.  3 165 


4. 

4. 

5. 

5. 

5. 

8. 
10. 
13. 


Time  Under  Pressure 

14  min. 

5  " 


.22 
.41 
.40 
.19 
.15 
.35 
.10 
.  8 
.  6 
.12 
17 

4 
16 

7 

5 


•  8 3hrs.  18 

■  8 11 

■  17 12 

•  7 36 

•  83 31 

•147 10 

.164 5 

.328 10 


Deduct  4  X  55  =  220  min . 


16hrs.  05  min. 
3  "    40     " 


12hrs.25min. 
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APPENDIX  IX 
DaUy  Record  of  Bacteriological  Analyses  of  the  Water  From  Laboratory 
Tap,  From  February  7  to  March  18,  1911 


I 


Date  When 

Sample  was 

Taken 


February    7 


Result  of  Analyses 


'  Remarks  as  to  Hypo- 
I  CHLORITE  Treatment 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


Negative.     No.  B.  Colon 

foimdin  10  c.c.  \ 

Negative.     No.  B.  Coloni 

foui  1  in  10  c.c.  j 

Negative.     No.  B.  Colon 

found  in  20  c.c. 
Slight  contamination.    B. 

Colon  found  in  SO  c.c. 
!  Slight  cont  amination .    B . 
j    Colon  found  in  50  c.c. 
Contamination  increased. 
I     B.   Colon   found  in    10 

c.c. 
Contamination  continued 
B.   Colon  found  in   20 
c.c.  I 

Contamination  continuedj 
B.  Colon  found  in  50 
c.c. 
Contamination  continued 
B.  Colon  found  in  50 
c.c. 
Negative.     No  B.  Colon 

found  in  50  c.c. 
Contamination  noted.    B. 

Colon  found  in  50  c.c. 
Contamination  increased. 
B.   Colon  found  in   20 
c.c. 
Contamination.    B.  Colon 

found  in  20  c.c. 
Contamination  increased. 
B.   Colon  found  in   10 
c.c. 
Contamination  decreased 
B.  Colon  found  in  20  c.c^ 
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■Water  treated  with  chlor- 
[  ide  of  calcium  begin- 
I  ning  Jan.  31st.  Dose: 
j  18  lbs.  per  million  gal- 
lons. 


jResult  noted onthe  14tli, 
1  and  in  consequence  the 
dose  of  chloride  of  cal- 
tium  was  increased 
2  5  per  cent .  on  t  he  same 
date  (i.e.,  22*  lbs.  per 
million  gallons). 
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Date  \Vhk\      Resilt  of  Analyses 
Sample  was 
Taken 


Remarks  as  to  }Iypo- 
CHLoKiTE  Treatment 


February  22   XeKative.     No.  B.  Colon  30  lbs.  per  million  gallons, 
found  in  SO  c.c. 

23  Negative.     No.  B.  Colon 

in  50  c.c. 

24  Negative.     No.  B.  Colon 

in  SO  c.c. 

25  Negative.     No.  B.  Colon 

in  50  c.c. 

26  Negative.     No.  B.  Colon 

in  SO  c.c. 
2  7   Negative.     No.  B.  Colon 

in  50  c.c. 
28   Negative.     No.  B.  Colon 

in  50  c.c. 
.Marcli  1    Negative.     No.   B.  Colon 

in  50  c.c. 

2  Negative.     No.  B.  Colon  Increased  to  SO  lbs.  per 

i"  50  c.c.  millions  gallons. 

3  Negative.     No.  B.  Colon 

in  50  c.c. 

4  ,Negati\-e.     No.  B.  Colon 

in  SO  c.c. 

5  'Negative.     No.  B.  Colon 

in  50  c.c. 

6  Negative.     No.  B.  Colon 

in  SO  c.c. 

7  Negative.     No.  B.  Colon 

in  SO  c.c. 

8  Negative.     No.  B.  Colon 

in  50  c.c. 

9  Negative.     No.  B.  Colon 

in  SO  c.c. 

10  Negative.     No,  B.  Colon 

in  50  c.c. 

11  Negative.     No.  B.  Colon 

in  SO  c.c. 

12  Negative.     No.  B.  Colon 

in  SO  c.c. 
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m  I  c 


Date  When- 
Sample  WAS      Result  of  Analyses 
Taken 


Remarks  as  to  Hypo- 

IIILOIUTE  TkKATMENT 


March        13    Xeiralive.     Xu.  B-  Colon  Iiu  rcased  t-  58  lbs.  y.cT 
March        \i   '  i^50c.c  million  ^-allons  l,y  or.er- 

14  Negative.     No.  B.  Colon;    ation     of     stenhza'ion 
'  in  SO  c.c.  '    Pl'^int  ^^  "^^^"  jumping 

15  Negative.     No.  B.  Colon     house. 
,    in  50  c.c.  ! 

16  Negative.     No.  B.  Colon' 
i    in  50  c.c.  I 

17  Negative.     No.  B.  Colon' 
i    in  50  c.c.  I 

18  Negative.     No.  B.  Colonl 

__in_SO^c£^ _ J . 

APPENDIX  X-LETTER  TO  THE  MAYOR  re  CLOSING  EMERGENCY 

VALVE 

Ottawa,  April  4th,  1911. 

Dear  Sir: 

Without  wishing  to  anticipate  my  report  on  the  out- 
break of  tvphoid  fever,  I  desire  to  point  out  the  neces- 
sity for  continued  precaution  in  reference  to  the  emer- 
gency valve  at  Pier  No.  1,  and  would  recommend,  in 
The  interest  of  public  health,  that  this  valve  should  not 
be  opened  on  any  account  whatsoever. 
Believe  me. 

Yours  truly, 

(Signed)    Chas.  A.  Hodgetts, 

Medical  Adviser. 

Charles  Hopewell,  Esq., 
Mayor,  City  of  Ottawa, 
Ottawa,  Ont. 
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C  ommis  sio  n  jj    Cjns  ervation 

APPENDIX  XI  -FORM  OF  INSPECTOR'S  REPORT  USED  IN 
INVESTIGATING  TYPHOID  FEVER  CASES 

COMMISSION  OF  CONSERVATION 


Report  on  Typhoid  Fever  Cases 


.  Married  or  single  . 


&>e''° ''''^'■*  ''^°^'^ Date  of  enquiry. 

Arrp  '  '  '  '  ij ir' KesiUence. 

p^;/ ■  ;;■•.'■ Nationalit V Married  or  s 

Probab  e  elite  of  onset Oate'of  definite  svr^ntoms 

Place  of  resi(>nce  when  taken  ill  svmptoms. 

Name  and  address  of  physician  

State  whether  treated  at  home  or' hospital 

It  latter.  r,a,ne  of  hospital  

Swn°^dnvs"'.'".''"""'-  ■  •■■/■■  -f^-Porary  absence  from  Ottawa 


State  wht'thcr 


.  from . 


to. 


.ta^wn.thcr   pnvate   house,  boardmg   house,'  tenement' or  apartment 

SKu^a^"'^  ■"''""^^•'  "^'"^'""  -''-"'^-  '■■'■'■'■'■'■■■■■-::::::. 

Number  of  occupants  who  have  had' tvphoi'd  fever 'when'? 

New  residents  m  house  within  three  months  

New  residents  in  house  having  had  typhoid 

^^i::^^':^'^^' Ha  veW  had  typhoid?.'..  ..■.'no:;;:::; 

House  plumbing 

Water  closet  inhc  ise.  .       .  .  Privy 


in  yard Condition ..' .'.'.' .'.^  .'^  .' 

General  .sanitary  condition  of  premise  •  Location 

btate  place  and  character  of  occupation. 

Is  so'  l\7!  '-'">• other  cases  in  jUace  of  occupation?. ■.;.'.•.■. 

is  so,  state  particulars..  

State  source  of  water  supply  during' fast  30  da'ys 

It  uater  w;,s  used  from  any  other  source  give  particulars 

Source  of  milk  .supply 

Name  and  address  of  vendor. 

State  whether  used  raw  or  boiled 


so,  state  particulars . 


ice  cream  :  from  whom  purchased  ? '.   "  "  Date  of  use 

Were  uncooked  fruits  and  vegetables  used  ?'  If  so  state  p 
A\  ere  .shell-fish  used?  If  so,  state  particulars  ' '^^^^  P' 
Kemarks 

Association  within  3o'days  with'patients  or  susoected  cases 

te;:'^?.^:;^'"-".^.'^.^'''^^  -'^'^  ^"--  -«-"«  f^m  o^havingrecentiy 

s,  1  year. 


Association  with  persons  who  have  had  typhoid  within '6  month: 

Were  stools  treated  ?  "  I f  so,'  how  ?'. 
W  as  urine  treated  ?  If  so,  how  ?. . 
State  general  precautions  observed 
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